SUMMARY Serial measurements of global cerebral blood flow (CBF) were made in 15 patients undergoing elective neurosurgical procedures in the sitting position, using a modified intravenous 133Xenon technique.' The mean supine CBF rose from 43 (+/-3) ml/lOOg/min to 62 (+/-6) ml/1OOg/min in the sitting position and remained elevated at the end of surgery at 62 (+/-5) ml/1OOg/min. Both increases in CBF were statistically significant with respect to baseline supine values.
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The threat of cardiovascular instability and air embolism dissuades many neurosurgeons from using the sitting position.2 Even in the absence of these complications the cerebral perfusion pressure and cardiac output are known to fall when patients are sat up, and in these circumstances a reduction in CBF might be anticipated. A sustained peroperative fall in CBF could prejudice the outcome of an otherwise uncomplicated procedure. This study was undertaken to examine changes in CBF during anaesthesia and surgery in the sitting position and their relationship, if any, to outcome.
Materials and methods
The patients studied were undergoing elective surgery under the care of a single consultant neurosurgeon (JB) Air embolism was detected only once during this study. Twenty minutes after commencing surgery the end tidal pCO2 of patient No 5 fell suddenly from 33 to 15 mmHg with an accompanying change in the Doppler signal. Although the blood pressure and pulse remained stable the wound was packed and the patient laid flat. After repositioning 10 minutes later the CBF had fallen from an initial sitting value of 74 ml/lOOg/min to 23 ml/lOOg/min. However, the flow improved quickly, reaching 67 ml/lOOg/min before closure, and the patient made an uneventful recovery. In contrast, the operative position of patient No 9 was changed electively. During insertion of cerebellar electrodes the sitting CBF was 83 ml/lOOg/min. In the lateral position for insertion of a spinal electrode the CBF fell to 34 ml/lOOg/min (cf supine control CBF 32 ml/lOOg/min). After reseating the patient to complete the procedure the CBF rose to 53 ml/lOOg/min.
Posterior inferior cerebellar artery aneurysms were clipped in patients No 
Discussion
Cerebral bloodflow methodology Careful consideration was given to the technique of CBF measurement used in this study. The effect of posture on ventilation perfusion (Q/Va) ratios3 could theoretically have influenced the 133Xe chest clearance of our patients. In the sitting position apical Q/Va falls. Consequently the peak chest counts would be expected to be lower in the sitting than the supine position. However the slope of the chest clearance curve which is dependent on alveolar washout of 133Xe would not be affected. Since our analysis of the chest clearance curve is independent of peak counts1 the potential problem of altered perfusion was excluded. The reliability of chest compared with endtidal and arterial 133Xe clearance was checked in a pilot patient.
The measurement of end-tidal pCO2 to exclude significant changes in arterial pCO2 has considerable practical advantages over intermittent direct blood gas analysis but certain theoretical considerations are important. A small difference exists between arterial pCO2 and end-tidal pCO2, (a-Et)C02, owing to the physiological alveolar dead space. In anaesthetised patients Nunn4 found this to be a mean of 5 mm Hg. A change from the supine to sitting position should theoretically increase the dead space and the (a-Et)C02 difference by increasing basal pulmonary perfusion and altering ventilation perfusion ratios. Although a 2-3 mmHg increase in the (a-Et)C02 difference occurs in seated healthy subjects5 we found no significant change in the (a-Et)C02 difference of three ventilated sitting patients which is probably due to a reduction in their basal regional perfusion6 and pulmonary shunting.7 Thus, having excluded patients with respiratory disease it seems reasonable to use end-tidal PCO2 as a monitor, if not absolute measurement, of arterial PCO2.
The cerebral circulation and posture The cerebral circulation in man depends on an adequate cerebral perfusion pressure (CPP) and the presence of intact cerebral autoregulation. CPP is usually defined as the difference between mean arterial blood pressure (MAP) and intracranial pressure (ICP). In the supine position MAP in the carotid and vertebral circulations, in the absence of arterial disease, is equal to the radial and systemic MAP. But in the erect position common carotid arterial pressure falls by a mean of 20 mm Hg8 and a further 5-10 mm Hg reduction in MAP would be expected in the internal carotid artery entering the cranium. Thus, even with a stable systemic circulation, a seated anaesthetised patient suffers a potential 25 mm Hg reduction in CPP. This is partly offset by an accompanying fall in ICP. In normal subjects tilted head up Patterson and Warren measured arterial, internal jugular and cerebrospinal fluid pressures referred to the level of the ear, observing falls of 19 2 and 7-3 mm Hg respectively and calculating a 14 
Conclusions
This study has shown that-elevation of anaesthetised patients to the sitting position is followed by an early and sustained rise in CBF, and a delayed rise in MAP. In selected patients free of serious cardio-respiratory or cerebrovascular disease the use of the sitting position does not appear to affect adversely the cerebral circulation.
